II. General procedure for the synthesis of 3 and 6
Palladium chloride (1.3 mg, 3 mol%) and CuCl 2 ·2H 2 O (79.0 mg, 2 equiv) were combined in an Schlenk tube equipped with a stir-bar. A balloon filled with CO and O 2 (the ratio is 3:1) was connected to the Schlenk tube via the side tube and purged 3 times. Then ionic liquid (1.0 mL), alkynoates 1 (0.25 mmol) and 2 (0.3 mmol) were then added to the tube and stirred at room temperature. After the reaction was completed, the balloon gas was released carefully and the reaction was quenched by water and extracted with CH 2 Cl 2 three times. The combined organic layers were dried over anhydrous Na 2 SO 4 and evaporated under vacuum. The desired products were
Commun., 1998, 1765.
[2] L. C. Branco, J. N. Rosa, J. J. Moura Ramos and C. A. M. Afonso, Chem. Eur. J., 2002, 8, 3671 .
[3] C.-X. Miao, L.-N. He, J.-Q. Wang and J.-L. Wang, Adv. Synth. Catal., 2009, 351, 2209. [4] C. Pan, F. Luo, W. Wang, Z. Ye, J. Cheng, Tetrahedron Lett., 2009, 50, 5044.
[5] A. F. Littke and G. C. Fu, Angew. Chem. Int. Ed., 2002, 41, 4176 .
IV. Analytical data for compounds 3 and 6 (Z)-methyl 3-chloro-2-((2-oxotetrahydrofuran-3-yl)methyl)-3-phenylacrylate (3a)
Yield: 86% (63.2 mg) as a yellow oil; 13 C NMR (100 MHz, CDCl 3 ) δ 177. 6, 167.6, 136.6, 134.6, 129.9, 129.5, 128.8, 128.4, 66.4, 52.5, 38.5, 31.8, 28 .1 ppm; ν max (KBr)/cm -1 3040, 2965 , 1716 , 1635 , 1541 , 1507 , 1104 MS (EI) m/z 115, 129, 149, 177, 208, 227, 259, 294 ; HRMS(EI) calcd for C 15 H 15 NaClO 4 317.0551, found 317.0547.
(Z)-ethyl 3-chloro-2-((2-oxotetrahydrofuran-3-yl)methyl)-3-phenylacrylate (3b)
Yield: 83% (63.9 mg) as a yellow oil; 1 H NMR (400 MHz, CDCl 3 ) δ 7. 43-7.39 (m, 3H), 7.35-7.33 (m, 2H), 4.41-4.30 (m, 2H) 7, 167.2, 136.6, 134.1, 130.1, 129.5, 128.8, 128.5, 66.4, 61.7, 38.4, 31.8, 28.2, 14 .1 ppm; ν max (KBr)/cm -1 3056, 2945 , 1771 , 1716 , 1635 , 1543 , 1508 , 1105 MS (EI) m/z 91, 115, 128, 141, 177, 199, 208, 227, 263, 308 167.1, 142.7, 137.6, 133.6, 130.3, 129.1, 127.5, 125.0, 117.5, 69.2, 63.9, 36.9, 36.8, 32 .9 ppm; ν max (KBr)/cm -1 3057, 2948 , 1762 , 1733 , 1637 , 1542 , 1508 , 1102 MS (EI) m/z 115, 128, 141, 185, 207, 219, 249, 284, 320; HRMS(EI) 6, 167.0, 136.6, 135.2, 134.6, 129.8, 129.5, 128.8, 128.7, 128.6, 128.6, 128.4, 67.5, 66.3, 38.3, 31.9, 28 .2 ppm; ν max (KBr)/cm -1 3063, 3026, 2938 , 1772 , 1718 , 1636 , 1542 , 1508 , 1457 , 1117 MS (EI) m/z 115, 128, 177, 191, 207, 263 , 7, 166.6, 139.3, 138.4, 134.7, 130.4, 129.9, 128.2, 126.2, 123.3, 73.1, 60.2, 36.9, 34.9, 20.8 161.2, 146.3, 131.0, 130.0, 127.3, 122.3, 113.2, 73.7, 59.0, 55.3, 39.0, 37.4 (Z)-ethyl 3-chloro-2-((2-oxotetrahydrofuran-3-yl)methyl)-3-(m-tolyl)acrylate 8, 167.3, 138.7, 136.6, 134.2, 130.2, 129.9, 129.0, 128.7, 125.5, 66.4, 61.7, 38.5, 31.8, 28.1, 21.4, 14 .2 ppm; ν max (KBr)/cm -1 3056, 2981 , 1771 , 1723 , 1635 , 1456 , 1400 , 1384 , 1120 MS (EI) m/z 115, 129, 141, 163, 195, 220, 241, 277, 287, 322; HRMS(EI) calcd for C 17 H 19 NaClO 4 345.0864, found 345.0864.
(Z)-ethyl 3-chloro-2-((2-oxotetrahydrofuran-3-yl)methyl)-3-(p-tolyl)acrylate (3h)
Yield: 81% ( 167.4, 139.6, 134.4, 133.7, 129.8, 129.4, 128.4, 66.4, 61.7, 38.5, 31.8, 28.1, 21.3, 14 .1 ppm; , 2946 , 1772 , 1716 , 1635 , 1541 , 1507 , 1106 MS (EI) m/z 115, 129, 141, 163, 191, 222, 241, 277, 287, 322 ; HRMS(EI) calcd for C 17 H 19 NaClO 4 345.0864, found 345.0871.
(Z)-ethyl 3-chloro-3-(4-ethylphenyl)-2-((2-oxotetrahydrofuran-3-yl)methyl)acr ylate (3i)
Yield: 83% (69.7 mg) as a yellow oil; 1 H NMR (400 MHz, CDCl 3 ) δ 8, 167.4, 145.8, 134.4, 133.9, 129.7, 128.5, 128.2, 66.4, 61.7, 38.5, 31.8, 28.7, 28 
(Z)-ethyl 3-(4-(tert-butyl)phenyl)-3-chloro-2-((2-oxotetrahydrofuran-3-yl)met hyl)acrylate (3j)
Yield: 79% (71.9 mg) as a yellow oil 8, 167.4, 152.7, 134.3, 133.6, 129.7, 128.2, 125.7, 66.4, 61.7, 38.5, 34.8, 31.7, 31.2(3C) 7, 167.3, 142.4, 140.0, 135.4, 133.9, 130.2, 129.0, 128.9, 127.9, 127.4, 127.2, 66.4, 61.7, 38.5, 31.9, 28 Hz, 3H); 13 C NMR (100 MHz, CDCl 3 ) δ 177. 7, 167.3, 138.7, 135.8, 135.8, 133.9, 130.1, 128.8, 126.5, 115.6, 66.4, 61.7, 38.5, 31.9, 28 
(Z)-ethyl 3-chloro-3-(3,5-dimethylphenyl)-2-((2-oxotetrahydrofuran-3-yl)met hyl)acrylate (3m)
Yield: 70% (58.8 mg) as a yellow oil; 1 H NMR (400 MHz, CDCl 3 ) δ 135.6, 135.0, 132.8, 130.8, 129.9, 129.1, 66.3, 61.8, 38.4, 31.9, 28.3, 14 
(Z)-ethyl 3-(3-bromophenyl)-3-chloro-2-((2-oxotetrahydrofuran-3-yl)methyl )acrylate (3p)

(Z)-ethyl 3-(4-bromophenyl)-3-chloro-2-((2-oxotetrahydrofuran-3-yl)methyl)ac rylate (3q)
Yield: 71% (68.5 mg) as a yellow oil; 4, 166.9, 166.2, 140.9, 132.8, 131.0, 131.0, 130.1, 128.6, 66.3, 62.0, 52.4, 38.4, 32.0, 28.2, 14 .1 ppm; ν max (KBr)/cm -1 3061, 2956 , 1770 , 1723 , 1638 , 1434 , 1104 MS (EI) m/z 115, 128, 149, 163, 177, 207, 264, 285, 335, 337, 366; HRMS(EI) 3, 166.6, 140.9, 132.6, 131.8, 131.6, 129.4, 117.9, 113.4, 66.3, 62.0, 38.3, 32.0, 28.4, 14 .1 ppm; ν max (KBr)/cm -1 3058, 2923 , 2027 , 1771 , 1725 , 1634 , 1445 , 1123 MS (EI) m/z 113,130, 153, 180, 202, 231, 252, 287, 298, 333; HRMS(EI) 
(Z)-ethyl 3-chloro-3-(naphthalen-2-yl)-2-((2-oxotetrahydrofuran-3-yl)methy l)acrylate (3u)
Yield: 71% (63.6 mg) as a yellow oil; 1 H NMR (400 MHz, CDCl 3 ) δ 7.92-7.84 (m, 4H), 7.59-7.55 (m, 2H), 7.46 (dd, J = 8.4, 1.6 Hz, 1H), 7, 167.3, 134.2, 133.8, 133.3, 132.7, 130.4, 128.8, 128.4, 128.2, 127.8, 127.4, 126.9, 125.6, 66.4, 61.8, 38.4 167.7, 136.6, 134.5, 129.8, 129.5, 128.7, 128.4, 66.3, 52.4, 38.4, 31.8, 28 3, 170.9, 149.0, 144.0, 140.3, 139.0, 129.0, 128.7, 128.5, 128.3, 127.9, 127.5, 66.4, 51.7, 39.0, 32.1, 28.5, 28.4, 15 .2 ppm; ν max (KBr)/cm -1 3040, 2965 , 1716 , 1635 , 1541 , 1507 , 1104 MS (EI) m/z 115, 128, 152, 165, 191, 219, 247, 276, 286, 304, 332, 364; HRMS(EI) 2, 169.7, 148.0, 140.8, 139.1, 128.3, 127.9, 127.6, 127.3, 127.1, 127.0, 126.8, 65.4, 50.7, 37.9, 31.0, 27.4 ppm; ν max (KBr)/cm -1 3043, 2966 , 1716 , 1630 , 1542 , 1500 , 1110 MS (EI) m/z 115, 129, 152, 165, 191, 219, 248, 276, 286, 304, 336 
1 H NMR and 13 C NMR of (Z)-ethyl 3-chloro-2-((2-oxotetrahydrofuran-3-yl)methyl)-3-(m-tolyl)acrylate (3g)
1 H NMR and 13 C NMR of (Z)-ethyl 3-chloro-2-((2-oxotetrahydrofuran-3-yl)methyl)-3-(p-tolyl)acrylate (3h) 
